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(54) METHOD AND DEVICE FOR IMAGE SIGNAL 
PROCESSING 

(57) Abstract 

PROBLEM TO BE SOLVED: To easily vary the number 
of taps and a conversion ratio in a short time by 
automatically setting a filter program and a filter coefficient 
according to filter specification information and 
performing filter operation. 

SOLUTION: Pixel data of one horizontal line after being 
inputted to an input register 24 in order from an image 
input terminal 10 are supplied to an upper processor 
element(PE) group 21 in parallel. The PE group 21 
performs filter operation processing for respective pixel 
data that respective element processors 23 have received 
by using a control instruction from a controller 26 and 
coefficient data from a coefficient memory 27. The 
processing result of the upper PEgroup21is inputted to 
the lower PE group 22 as it is in parallel and filter 
operation processing is further performed when 
necessary. The processing result of the PE group 22 is 
inputted to an output register 25 in parallel and outputted, 
pixel by pixel, in order. The processing like this is repeated 
as many times as vertical lines to perform 
two-dimensional image processing. 
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1 0*j^Lfe»£fflti*CokvrCDl 0®g©PlC?fco 
TV**©T!, Ell 7©an»ttP©/J\3v*B. "t&tofeO 
/10, 1/10, 2/10, • • -©JllT*Pi©i© 
JHfcSHfeTV^*. ^-LTPi^x^UTItfflBS; (4) IC 

8 tf y hJCftBMROT (ZZT'lt&kimZ 1 2 8 £ 

[004 1] _hSBEIl 6©3l&tfE|l 5©ffiftfCJ3Vi 
T, *f, mii?"-f^;i/T*ttINfl|tC^f <fc-MCRi# 
^ti5o £©B#, 1^^^ 2 5 4~2 5 8<3DMi,M2,M 
3, WCli, Riiy^hottf^^-^SrRnO, ■£©%> 
^^fc-atjfCD^-irftRai, ■e©%i-5ttfcott«:R, D 2. 

Rml, Rm2. R|n3A t ia^iStlT^^S : b©i:■tS. 

[004 2] l»l*>fi'^/'W*E«©2/!7h«HHt*V 
IKi THj f&»J rj/^hj &5sLTV>5©-C\ &©* 
□ v9<BSL?>±&*)-Q*/'7 h l/2?7>#t&i/-7 h U f|2 
iM"*;i/T'«Mi, M 2 , M3, M4fcl/C«X*ftRi, 
RmO. Rml. Rm2^SE1i3*lTV%S^g8i:«:S„ ^2-9" 

iNflBiC3t-r«fce>tcR 2 *^e>tu EflB 

©S^7 hf»©-^^S THj I*,? Yl ?&© 

Rl, RmO. RpilfcfcS. ^3-9--ff ^/TfttIN«*»& 
R3*^6>tU S/7 hfftKaWg-iflilUi THj Jfc©7», 

^4 -y->f tt-etv-rtiRs, r 2 , 

Rl, RbO^^So 

[0043] £©£14 1M I Nfii^ 6, R 4 ^ 

^.e>tU Cffi©7^*&*»tfi-mc«®l 1© 

(d) {C^WSRnO, Ri, R 2 , R3lC*ff SQi©(Sjtfi 
-r^fc^feffiPO^A^S. 'tUigU 3tCfi 
v\TR a =R m o. Rb=Rl. R C =R2. Rd=R3t"tS 
m&0>Qi<DfflmffiZm-? P i*U = 0 X&Z t V^•^> £ 

«fcoTCfi|©7>f;i/^dfcf^^«#j!)^P0 
3&©T% El 1 5 ©^K^ *E U -2 5 3 ^ffiij-T S 4 0©7 
-f -n/*fll»FCi, FC 2 , FC3, FC41*. 017©^ 
tp©fi5ffiPo©^©7-f JV*m8LlZV h-f&t>t>0. 
Ofcl. 0i:0. 0^0. 0 (8tyhfl5^0i^O 
tl28i:0i:0) *^P>tU £©^RS:^oT015 

©* *> mm&mm&x&&&&afcto<Dffim&&tii 

StiT. m*^2 6 4tciiRi©|itt>^©t*Qii:J&: 

[0044] zaMA-y-^tJi-eimi 6©e«b 
©s/7 htfi»##^8^i tlj -e*y r^itj 
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S^*254~258 1*814 1M ?;b©B£©-r- * 

*frts„ -tl/t*©W5iM*;i/T?(*. 0i6©3*tf>i 

Nfi|J:*JR4*^LT#^.e>tU Cffl©:7W;i/*{fcfB 

mm^mi 1© (d) icfctt&Rno, ri, R2, 

R3^1-SQ 2 ©fiSg§0^ ^fcfctb&fflP 7 tf-£;i<b 
*ITV^©T?, 01 "7(DmPfflmV>P7lZJ&Vfr-7J 

)\s*m&Mv ^tata^^y 2 5 3fr?>m±>zix 

^2 6 4tCttQ 2 ##!b*l-5o 3I1?WP7i:«;oT 
^3©«, HI 1© (d) iCfe^SRnO, R lf R 2 , R 

3K#tSQ2©&itW&lc2«ftSLfc, 0i3icfctt5R 

a=R m o> Rb=Rl. R C =R2. Rd=R3©^©P 
tfi. Ri£R2©f8l|SSSK*fUT, Rii:Q2©faPS^7/ 

1 o 

[0 0 4 5] S£4iM#;i/*^SS5iM*;M::fc 
Z>m^>7 h \zV7.9»V7 h Lfcfrofe©fcfc, 0 1 1 
© (d) lCfc^TQii:Q2#, B£<k-MCRii;R2©|ig 

{cftguT^r. w®y 4 KstffiMxDfcvxDffimmm^ 
s^tt3©j:e>«:^r*S)y, *©#&&©iM#;b© 

[0 0 4 6] Z.<m**M ^;i/T'ttEfi|(Di/7 MRK0{g 

•€-|x-?4xR4, R3. R2. Ri£&<5o ^thxm^-i^ 
;i/T*ti I NfflJ: »J R 5 tf£* P,*u Cj»©7 -f Steffi 
3SJfflt^tCW:01 1(0 (d) tCfcttSRi, R 2 , R3, 
R4K3Sf"**Q3©®KWfifc t«;*5t>fifflP4*^e> 

i2y h#fl^*^y#e>ffi*<**lT, Q3©-r-#te& 
#&S8ffP&Sr#fc2*U ffi*SS?2 6 4tCttQ 3 *^ 
e>tlS„ £ZlTHfcffl#P4fc&o-0^©tt, 011© 
(d) |C£l*6Ri, R2, R3, R4^j^tSQ3©te® 
MG&ottff&Ufc, 01 3lCj3tt&R a =Rl, Rb=R2. 
R C =R3, R<j=R4©#&©P#, R2tR3®faBSS{C 
*fLT, R2tQ3©raWi^4/l 0^?)T?ft5. 3*1 
Q2©^f©P7©7/l 0(C*fUT, JSK7/10# 

}&&ti$*vti4/i ot&y, ^©e»t)i 0/1 o^m 

[0047] i-Jfe*}^, Qi©l^l*fAS^tJCPtt 
0. 7-foifATfey, U^L£g&#te-?-*3®S=fcL 
TS^S©"e j Ei;a.O^StlS©-CfeS. i©P©*f 

[0 0 4 8] J£tT. !W«fCLT01 5®flbft0>±'t*. 0 
1 1© (d) icfcoT8t£SBl 6©&©#«ii«!K8?fC 

«fe V* mzQiifiXtobtv [1*74 ;i/*!SR^*^$ 
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[0049] &*5, 015 \#my 4 jwmn-omiT* 

feoT, ^^^^©mWT'liiEfl&Ctt^-^b-h©^ 
8M*»3*iTna:n. t-fc*5t>H&©Bffl®3Q&fc£: 

T < Affi^T 1 - * li^-tl^®^- * h LT J£ 
#lft&-JgS£S©-r- *SfslC&o T V L^(Dimm. 
T'&So LA^U ftftttHl 6©^©H^Sc^AS^ 
&©0!lT*Wu ffisfrli^JgfC&oTV^*;©©, A±t- 
#^tofcyib*ofcy^££®#£irc^5 0 ®|g 
10 ^^^©S^^ej^tV^CA^li-^lC^Sfe 
©©, ffi^-^^ffi^^tlfeUffi^Stl^ofct- 
&z.H£&Z> 0 3©53®cov%Ttt> -r-#©SitfxSfc@? 

©rasT»& y , 3*11*0 1 5 © i e> ^^tcifp^ift, e> 
SfeKMrrsfei*©^ ^r^y, jSvhsfifo 

* ! tVZ:mfi£fZZ\ti-e®mzmi2iXZ>. -©fe«j© 
A 'V 7 T ^ ^ U ©«lBfc& if tCO V >T «^ 'J f!H»©^ffl 

[0050] 

20 umimmL&^t-rzwm ±MLr^^z, m& 
<Dm$amm\t* i&m©0i sic^bfci^jfes^sn 

[0051] u^u ^©*e)^®^$tifci»FP^ia 

Eim^fW^^yiss^^miJ&e)^ smzm&fifr 

©^wtcMfS-rsia^B^^g^^tffls u«c^ 

30 [0052] tZ.X\ *^ttZl©<fc e> *^JilC^*T 

^s*ife=b©T-fe y, mm** v7WP$mmz$&* 
ufev^tc, ^^oM^-e^ixe>©gos*^rt6T*fe 
y, MS:©^yt^icTiii^0^is:f?e>^^ 

[0053] 

[IS® £&©#©] *^W©Hi^#«I«* 

^t^eii, ^i©^^-eni:^-rs^2©^ 

4)i*&mmKm-3^x&i, ^2©^*^©^^ 
wmzi$m&y4 n>*?u y<7i*Rxfy4)i*m$t. 

tlfeS 1 ©*l^©H^U©«-liB^7=- *C*f UTfl 1 © 

*i^iffl©7 4 jit ?u y^kmfy 4 )i*em*m^r=. 

50 <D-j3fam<Dy4K9y'uy'5J*RXfy4n>9em*:R^ 



13 

[0054] 3zt% ^^mommm^mmmsccm 

* fcttMkh? ;i/2$tJtuc£«&:7 ^ y d Aft 

[0 0 5 5] -f #»fiCJ:nii. 

tv»*. #»c<k*u£ 2#&tM&£i©# 

dftH-t&^'r-, «Si©*ifiUfc|S2G>*«i©7-/^/*iR 
[0056] 

[0 0 5 73 ife-r, nMBtmjra©&ft©Mm7^^ 

<, V^h^xTyny^AffiatCTl^-tS^CO 30 

[0 0 5 8] ^V7h^x7^D^AtCT«IK7-f 
/l/*8i«:*Td#teM:l/Ctt. «*.tfHiKj5**-J:3fc 
Wiffl©VVb#>£S I MD (Single Instruction Multip 
le Data Stream)t!fiJP3;ft,5 U— 77 l/-f ^ife^J^O 
"fey-frl 2 0#*tie>*lT^§. I®yQ1»yD-l2 0 
t*. Wbtf>5DSP (digital signal processor) \ZX% 
aatlTV^fi. i©^O-fey9-12 0tt*SS<'fltJ , T, 
A^J SAM (serial access memory) g|Jl 2 1 t 1 — 
^^ J E'Jg|S122i: > ALU (arithmetic and logical 40 
unit)7W8Pl 2 3, m*SAMgpi24, zfU^ 
AfflMfflll 2 5£&%UTfc5=&©"C&5 0 

[0059] ±iaA±SAM«si 2 1, s*-#**ey» 

12 2, ALU7Wil23, ffi#S AM01 2 4 
tt, ^tt"J-77W (H0&§») ®C#jgQif0WfcS 

^n-feytfl*. 70jr?AffiMffll2 5AC**#a© 

-offl^U y^AffiHW^«t»Jjgg&LTW (SIMD 
MM) StVS. ^D^iWIl 2 5JCtt, ^0^5 
A*%yfc-*07a^9A©£8i®&ft®$/-< !r>^iJ 50 



$JWFPl 0- 1 34 1 7 6 

^^14 

tra»*:£jw&y, yoy5A^€'jcf«>tisa*n 

fc^O ^9AMfcoT««^S«S*lT^*««fWW 

[0 0 6 0] fcfe, AASAMil21. t j -*^ s EU 
» 1 2" 2. ffi^S AMS 12 4 ttlfcW&lC** y f& 

y, zL*ie>©*^y©;k«>© ra^(Row)j 7F^r 
a- Kit. ffiWKifflWJL&v^jWancfe^Tti, zfu>f 
5AffiK»g|Sl 2 5{C£&ftTVt&«©£LTgnTOIJ!'4- 
6. 

[0061] ^Ra^wbatifeMR^n-fey-b-oJit-x 

H2fflJ:iHB»aili«ff*. Bl©*«lrc»*L,fc 
IB©ll«nS*:7o-te y*tt*#i*lx*iqftfe l/cn*. 
^©AA^V^r^yUQ) 1 3 0fCffl3-*-«©# 
01©A±SAMg|Sl 2 m20W]rtv7T 
* «E 'J (O Q) 1 3 1 EfflS-tSffljWa 1 ©ffi* S AMgp 
12 47*&«. H2©5 s -**=ey(RF)13 2Kffli3 

-rs^A^i^^-^^^yaui 2 2T*feSo 

*E«J 1 3 2©x-*S:, jBKKtfCT^VW&ffiL-T 
IBUCft-t Sfc4&©ALUl 3 3{C*BS-r&GD#im©A 
LUTWgpi2 3T»&S„ 

[0 0 6 2] ^33, @2©^T*ti, ToWT-DikIC^ 
HSnfcA*?-*!*— fiAA^y ^rji'Ey ( I Q) 1 
3 0jCA*$tU ■€-^^e>IB<S©fe«)©7 i -^^ ; Ey 
(RF) 1 3 2K#®fc:S-3o#3;rvS. *©r : -^^ ; E 

y 1 3 2fc^gaiistife®if©7 i -^^ iSSicgaiiL 

tzrr- * J t>WM&*<D'r- ZtkZ ZMmzfo C TM/vT- 
MUTttALUl 3 3T?SWU S^-^^^'J 
(RF) 1 3 2K«*atofcV\^f^R«:^nir9A«irc 
MtyjBU ^©ll^&nfcSBWISRfc^y^r^^y 

(OQ) 13 1 K*»U m^©iiS^-7*-Vy hfffi 

[0 0 6 3] ^©^n-fey-tm**©^- Kfi7tt 

T««1-*jW. Sl©mr^Lfe|«©i(i|HSvWT^ 
"♦"loCOJBR^a-fey^CfeV^T, AASAMSP12 
1.- ■5 £ -#^ s ey*12 2, ffi^SAMgpi 2 41^^ 
•J© r*.9Aj iCJfcoTfeU, ifcALUTU-fiJl 2 

3 tt i h a l uf & y , ^^/T df- (^&imt 

SS)&±^CLfclH&lC<i:oTV>So €©fc«)Wil©^■ 

ni2^-y-i:i±3ioTiir»vh^^Di2^*i?fey, try 
hfcJW«:i/t«»t*. #ii©cpu (tfifesa^S 
g) T-te> 8 try hvj/>iubM 6 try hvi/>iivxe> 
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[0 0 6 4] mz. Z.(Dm&7n-ZyV-<DmMl*-W£ 

<D£ LTfeS U * fell l5®8&#&®0^gB#te*<Z>S 

[0 0 6 5] 01 <DA±S AMgf 12 1 ©-OCDH^ 
D-fe^-y-^li, A±Ji<-f 1 2 1 A^OffiKaJ&gtf 

zimzmhtz.%m<DxtisAM-k)ii 2 1 bt?&&. a 

tif- 9 rtXBc&Ai] S AMiz;i/ 12 1BM1 <DAft 10 

<i#a>i^ hjgt^( i s B)mmzm'<TmM2ftz<D 

SKD-r-^^^USPl 2 2CD-o 

©SSH^n-iz y S3 ^ y t;n2 2 

AS, KKD-r-^^UgPl 2 20>SgSfi<Dl^y hgfcfr 
(MB)M;&LT«ftC^TV*5©m H3T?tt«ifc 

ItflB-x-^^^USPl 2 2(D^=tU-fe;i/ 
12 2A14, 2#<D^ffiUl^h|g£ 1 20 
fcfy h$&#ofc3>K-M=eyk:fcoT;j3»J, fg*ffl 
KU* 2ffii:^^ii*r K I/X 1 M5rHi§lc#^S 
rt^-pgS«fce>tC«:oTV^So iW3ALUTl/>f»l 
2 3 0!)— oOHHt^nHZ y iHftiS 3 tCfcttS ALU-fe 
^/12 3AT*fcS. idT'ALU-fe^/1 2 3AH»©iEl* 
©ALU1 2 3B95^til^y hALUT?»»J, gftfflC 

«(7;i/T^-)SSoDiagn?«,s, a l uiz;i< 1 2 3 a 

(SEUI0RMW&&. 3&J3ALU-fe;i/l 2 3Atfn*F 
FtCT^-tiJ^li^ U y^7a y ^( 1 \£y h US?^#) 30 
•CfeS. IflSBtftfj S AMfiP 12 4 CD— OCDS^^n •£ y 
ffl*JK-f 1 2 4 A^e>®S!jpS:^SiaiC 
5lftA/£&8SC©ffi;fr S AM-fe;i/ 1 2 4 B T?&5„ ffli;^- 
frtXAtrmi} S AM-fe/l/ 1 2 4 B ttS 1 0ffl*##b^ 

v mr*ko s B)£ttflBc^Tj8S34i&®£#. h 

[0 0 6 6] 3©03©A#SAM^fflUi# 

sir, *%y*s&&r?-fc*tt*SBA* ^ywwa 

LT^-fe^.##SRAA, Srb A , m*SAM^ii*## 40 

sowfc^**^ y ±mdv- hue-?* y, -fe;i/S:«iica 

\<D-fU>f=7l>fflffiB 1 2 5ftT-T Kl^-rn- F»3 
[0 0 6 7] S6>tc, 03icfcwt, WZffi\zm&* 

t«:*5^A*SAM-fe;i/l 2 1 Bfc'naKcKgRlfe 50 
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racisms^ •t<fcb'6HJASAM-fe;H 24B&Hm 

[0 0 6 8] ^CZLO^D-fey-b-l 2 0<7)IM^S:iai, 
S3?:^oTI5i^1-S 0 

[0069] Kiim-^\z^x.^tc.Ktmm^ 

-^ttA^^-^^X^/rLTA^SAMiJl 2 lfC^ 
flvfi*. A±#4 >9 1 2 1 Att— aCMSfcya-fev* 

izmmm. r Hj tinrfc 1 ^ hm&t&bt>A±4t 

Sip«8£U l&S r Hj T**i££4xfcgm 
^□t'yt®A*SAMt;i/l 2 1 BtCAABfefltflreT* 
-*3WS*a**l6. #^>*T-*g££*lfeA#SAM 
tM2 1Bttt. h9>^#Tpi#ONU n> 

[0 0 7 0] >JW*-f>*«-9Sip®A*«j6tt. At> 

-9 \*&®oygm-7u Ati SAMt;n 2 1 b 
*» hm\zWj\ft<mM7u -fe y S AM-fe 

ffiimwiu mzm;imm-7ui>y-*mtfAj]vmm 
^(D-7W%mm<DmmmMH)&±&2,c>T'. a±> 
mmm^-^^mm^ *a± s amss i 21K* 

ffliBffttcaky^ne. 

[0 0 7 1] yny9A1MW»12 5Ji, Zl(D«te>lCL 
TA^fc^f-^O-TK^^^ra©^- ^ ^A* S AM 
gp 1 2 1 fc^|$ns#tc, y 5 MZ$t~D XAtS s 
AMSP12 1, -r-^^^yglSl 2 2, ALUTWi 
12 3, ffii/S AMgpi 2 4 &EAT0><fc"MC.S IMDi 

i9enr^(aKy>Bs«i«. TWismmnftmzzn 

zfu-b HCbfc^y 
[0 0 7 2] -^j^^!ra4K)A*S AMgpi 2 1 \Z 

wm ^kAmmm^T- 9 it, Ko-jem&m 

tCfcV%T, iBWCJ*:CTA*SAM»l 2 lfr^-r-* 

So 

[0 0 7 3] StOOA^jSAMSPl 2 l*»6-5*-#^ s E 
yff 1 2 2'MDl|ga£l&fm, A*SAMg|Jl 2 1fflM 

ftify h<nmmm*AjjsAMm.mism^sm\zz. 

2 CDJ?TJfe0> >l =E 'J "fe fl^s* «E 'J T f "t S WA * ^ k 

ffiLM#s iric <k y aiun&AA s AM-feA- 1 2 1 b t* 

ti, h5:v£*X*Tr2#ONi:ifcoT, n^^Ci 



(10) 

17 

ur^-fe^m^swAT'S^snfc^-^^^usisi 2 2 

(Dffi&(b* =t y -t/MD h 5 * T r n#0 N £ fc-o 

T 1 *>f ^;WC 1 fc^y h^offtoft*. A* S AMgfl 1 
2 lCD#A*SAM-fe;H 2 1 BX>Mb©^#iffiUt^S 
IR il-r- 'J SP1 22ffl^^'JtM 2 2A^VD 
* t U T * 12 X^fB-t S WA«fil 15 7 K UX^iCfe »J , L 

i:LT#A6tvTv^„ 10 
[0 0 7 4] t-ZX^VBI 2 2lOfc, iiSKLhi*© 

*tgaflg3*vtv*.g>. -tttejcoT 1 — ?^v^BALut;n 

2 3 Atft&l ifv h l/Sfc** (FF)l3BltLfe'7 : -*& 

£«!>S:i£tf7*£&. mii^-rf^^uaisi 2 2©fe 
SfcTy h0>jl*Ey-fe/I/l 2 2 A^^-tJt^B'J^tf'V h<D 
^=E'JtM2 2 ACD^- if SrAPStUTS^- X % =E 
Ugpi 2 2(D3SlCgOODtr«y hCD^^EUir;!/ 1 2 2AlCjtltJ 

8P1 2 2©&5l^y hCD^^JiZjVl 2 2AAi*(fiL 
^SRAA&mbT, -?-<D-fe;i/G)h5^^X^Tri35: 
ONCl/C, 3>5 s >*CiilCialit&*lTV^^-#£ 

V hO^^U-fe^l 2 2A/\=fo^*mbffl^SRBAS:m 
LT» -€^-fe;b©h^>S?;*#Tri4&ONlCLT\ 3 

^-^^-y-ciitciHtsstvT ^ ^fc^- 9 & =b e> # 

ffi Lffl try mwchh-. 3*1 e> 2 o0^*ms tifc^- 

ALU7W8P1 2 3<D-feU*#(SELHCffi£ 
0>&B&igiR££-t*\ ALU1 2 3B{Cj&nJr&3-B\ AL 30 
U 1 2 3 B^e>©ffi±li, ^sbca^^-^i^t 

-^^^UgPl 2 2<D^0ftaWfUt;H2 2 
A/v^^ii*^ ^ U Ti"feX#^SwAS:ffiL/T^©-fe;i/ 
<Z>h9>^7.*TrnS:ONlCbT, 3^f^tCn^ 
ALUffiA-r-a'tCfSCfcmtoC&S. i©ALUt;i/ 
1 2 3 A"G<mms^\%. ALU«P^#SaL0-C0NT»C 
iyyoy^AA^Ii^S^XS,, ALUt;H2 3AT? 

mnLtdfemi* * * ^ y as 1 2 2 ic^&*/ 

*V. *VW«C)SDTALUt^l 2 3 Atp(Z> 1 tT«y 40 

hi/^xit(FF)tciais;-rszi^=bT^€.. tam>m& 

tt^Sl, ^r-vy-^tfy hl/^X*(FF)fC, -y-A^ 

-^^yasi zuzm<. 

[0 0 7 5] ZLC&J^lCLT-r-^^ygPl 2 2fr 

^"ny^^CfKCT^-^Sr^ffil/TttALUT 
W ® 12 3 ^^JSffifi^lRl Mit^S^&JfiU 
m*r-# * =E 'J © 1 2 2 (DfftiftZ(DT K byUC^&tf 



flfc #B8¥ 10-134176 
^^18 

*U£ 1 \Z*J h cJo«3«S:jt«bS<Z)T?^>^riC 8 -fr-r ? 
„ co^_ * |^±©^CD#^li, 6 4 0<z>br y hing: 

[0076] -^^mmcom^mzmmr^mM 

■ft?- % Srffi* S AMgp 12 4 tC^-f^^feS. -r- 

**=eygisi 2 2©aiij-t/<^-^^iaii3riT^s 

BBgCW^'J-feJl/l 2 2A^*EUT^-feX«-9SRAA 
*V^I*SRBi«:ajbT-€-CD-feACDh9>yx*Tpi3« 
VHih5>^:*#Tri4£:ONlCl/t, 3>f>*Cii 

ALUTWil 2 3lCJiiii@-fSf!fWg#$:mU m 
* S AMgP 12 4 ICli^CDlf «y h©tt}± S AMt;i/ 1 
2 4 B {C-r- *lS J: ^ lC-€-CDm* S AMt;i/ 1 

2 4 B lC#^ii*M# Sow^ttlS tU -e<Z)1z;KZ> h ^ > 
^'X^f T r i7#ON UT. n^^-y-C^-f-CD^- f 

^^^{c|^bTALUT*^B^e)^®^^1a§:bT=fe^v^u l 

^<T*j<kV>„ {fcfrSAMgpi 2 4<D#ffi^7SAM-fe;i/ 
1 2 4B/\CO»gii*M#Sowi:7 J -f ^^ySPl 2 2 

®#^*y-fe^/i 2 2A/\©^ : ey7^izx«#ttHD 

■5*3- KStlTC- Hiifc LT*iL&nTV»*. 

[0077] Rji<z>j:e>ic, -7K¥^a^p^©^fg© e> 

A*S AMB 12 1 tC^$tifeAA^- * OD^ 

-#*^y$i 2 2A^a im%ffiM#m, *ut 

ffi* S AMgp 12 4 /NCDffi*^- 1> CHplte T* tf. l^y 

T*ftyjg3*lSo SIMDftdPJ&CDT?, ±T<Dgm-7n 
[0 0 7 8] Z(D^t£^mmm^L^Uif^U 

m^mt>^TmjjsAMmi.2 4K ! &zti&mftr- 

#14. H^(D7K¥j^S^^CDJ;e»lcffi^SAMeiJ 

i2 4M>tttaa*w&. tBAiftifem^-^ttfflAsA 

Mg|$l 2 4*»&W*7 s -#ytXft^l/Tffi*iiT'DoDr 

[0079] ttl^TK-f ># 1 2 4 A»-o©l^^'D "fe 
y*C«Wlfcl THj SritTfc 1 try hft^t&fc>t>ffi 

*jW>#fli*sopft»ftu -eco^s thj •em&tE 
tifcgM-fn -fe y if<Z)Hj* s AMt;i/ 1 2 4 b ^ e> 

#T-t^ti1\tc.m*lSAM-tJl 
1 24At?lih5>^#Tr8^0Ni:J5:oT, 3> 
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■^o^a^i'riilcSSgoi^^niz^-y-^ej^g®!! SET'S &<J:e>K:fcoTv^. 



ffiH*^g0)il^yo-fe^-9-©fli^SAM-t:;i/l 24 B D-fev-frOr-^^yau 2 2 CD 7 SIM 

^C^^l^yoir'y+>-8S«)^lft#(Z)--7K5p **^yS$l 2 2 £7*l2Xt-£-!M?;i/T*te, ±X<D 

0>— *¥;£a3$l?^tf>x-#£ffl;&SAMg&l 24fr«b gpi 2 2&T^-fe^LT^SZliHC^S„ =fe»t»5^tl 

[0 0 8 0] ilf, H^D-fe^-y-C^-^T^IZ^tCOV^^ ifi®<Z>:/ 

[0 0 8 1] 2. ^n^-MR^l 2 5<DS IMDffl [0 0 8 7] ±&L£«fc-MC, Wiil$i^gS^<Z>fc»CD 

ftUCfcS, A*SAMi$l 2 llC^SJlfcATJ-r-* *M87<f /l/*WW4. S IMDf!filll3*V5yr.77 W 

J] S AMgp 1 2 4 /vDffl#-r- * <D|*I&o lCT^«rtBT^So 

[0082] 3. m*x-*0ffi*SAMg|Jl 2 4^fe [0088] ZLZ1T% ItfizEUfeHl <»*$m&3leM<!M 
©g^ffiUC«fc£ffi;fr|&ffc, 20 «lM#«t^g©«|R8;l*, S e,lC#ifHlCttS4 JC^-T J: 

[ 0 0 8 3 ] <D 3 oOlWm, B*lfefB#©-7ic^j^3 } IC^^tiS fcCDT'&S. 

raSr^fc-r^-f^-f^SM^lC^oTfey, — 3(D [0 0 8 9] -ffct)*), *^M®H^©-^«!«g 

7K¥j£SJ^3tf> Afrx - # left g ftUS, -€-4x€n©g& tt, U-TTW^ifiW^n-fey-9-«:fflv^THflMtBa 

[0 0 84] zi© i e> fcu#us y -tt \s4m&mv? ic #8^>r;i/#*ifiBfc-f&z:fcT\ 
©*^3^gBra*T?^-it^^yfflsi 2 2rtic##t§ 30 *m &^&z%:mtoz>z.£.tfT-^ mmv%<LT 

BP 1 2 2 lC&-m\Z*<D7 F I/* 5:7K¥^ffl«ra^tcT [0090] ttflB® 1 & <* CIWBKj5K"*H4 CD 'J —7 

^-^^-^^^USUl 2 2rtlc#orh^T*S *fflfcyD*v*2 3«u _hT2iB|(3!)^ , a^y9-xl/>l 

T, fiE*|6l(DF I R-r-f y^^/7-ffl/iiS»)!)Mt' > h3¥2 1, 2 2 *mfiRUTV^„ ^O-feytfxl/* > 

£-Sz:fc*<fcie>4xT^S„ M*2i, 2 2<Z)|^^ , nizy-9-2 3<DjR^ $Mfc<4: 

[0 0 8 5] 1 *®3 cMreft&*lfc*>ofc*V felii®©*^ 1 5>f >#&#|&1-£Wfj|CD§8[<fc U#K, 

Mfc/n-fev-iraBcfcvvc, BM^&tt^n-fevWc 7a-fe<5ry-xi/*:/Mff2 l l/r, * 
\ty*ni>yVim®<Dr~to<DimtfmmZtiT^?>. H 40 fc:/n*trfrxl/*:/h*$2 2ttimJffiirafcUT« 

ftWicttHicD^-^^^yfflJi 2 2i:ALurwi »&«itv\«. zm&^'n^y-9-xi/^>hi¥2 1, 2 

1 2 3(DlStC-e<Dg5W8^*»y, 03CDALU-fe^/l 2<0=&i^^n-fe^-b-2 3li, WftltfftflEH 1 (frr 

2 3A0>*%Ul!;i'12 2A^t^yhfttfALU-fe/l/ -**=eyg|Sl 2 2&tfALU7lH'g|Sl 2 3©$tB& 
1 2 3Art©-fel/**SEUCAffi;frS*l5i:;i5 , e, «<r«%i«>1?%«. 

^©S^^n-fe^^rtO^-^^^'JaJl 2 2<DtTy [009 1] 3>hn-^2 6, 2 8t»€ 

Mft8eWT'*<, ^6ffl|^'t«$5[^D-by-b-0D7 : -f U2 7, 2 9lif(f§Biai©^'oy5AftllTOl 2 5t*f 

^yflPl 2 2©lfy hliCD^b^y MS^5gS55:5il^ fKUTV%«. 

S«te>fCL/T^S(3DT?, mS:SflJfflLT«l^yn-fey [00 9 2] 3>ha-52 6ti. ^Dt9tiW> 

•t^^*^6v^<o^©B^t- sj^^a-fe^-y-c!)^-*^ hp2 1 h«Mft^%u 2 7&tiMLfcj:e>fcs imd«o 

^yfflJl 2 2S:7^iz^-rs^i:^ , X?S*. rnfcj:o 50 fp-*«%0>-e&V. fl(R^«EU 2 7{*^¥tCig;^7 : - 



[0 0 8 6] ttLZ.<D£&\,\<-Dfr<Dl8m-rzmky~ 
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* £ 7°u iz v -9-x. V* y 2 l iz®!&*&®% *W 

7°a -fey -9-2 31*. 3>ha-5 2 6©0J^#tCgt5 

[0093] n>hD-^28, ^K^^U29 

2 81*. yn-fe«vb-xl/^>h|¥2 2t%m* : £V 2 9 
&SI MDfJ^I-r * *)<Z>T-& »J , 0» ^ U 2 9 l*iS»£ 

tdsawfe^- * £ y a -t ^ -y-x > hp 2 2 &c#sj&-r 

^T<Dl^yD-fery-y-2 3{i. 3> 8CDf!M 

[0094] z:©«fce)lcr3>ha-^2 6, 2 8*<2* 
#stSl-te>*iTV^©T*, •7 p aizy9-xi/^>hl¥2 l, 
2 2tt-t*l^4ia5itC|^T*^So 

[0 0 9 5] A*l/2>X*2 4tt. Hl©X*SAM» 
12 1 ^ U U T;U-/^ WHBI^fi^ ;* =E U 

m-?-=>mtfo<tizitu i^-ofrm^tci%&T\ muz 

fB*ffi34x&. ^^A*l^^^2 4/\OlH^r-^A 20 
[0 0 9 6] ffi#l/yx#2 5l*, 01©m±SAMg|5 

1 2 4£*rf&LT£y, ^ i/;i/-**/y r)vgm&?so 

©10^- # &jH#tJlcA27 U -E-tvfe 1 Wig-f offl&ffi 
ifrt&o ^ffi* l/S;** 2 5 ^e>©H^- * ffiAOD 

[00 9 7] ftlC. '©04 tC^LfeU -77 l/-f|# 
tf&lr/n 12 y -9" 2 0 (DlfrffrCO V ^TSlffi-r £<, 

[0 0 9 8] E|4£fcV>T, 1 0*6*^ 

#fatC 1 5 -f ^^CMBUS 8 - * i)\ KhlsVTsZZA \Z 

i*, «f^yD-fe'V-b-2 3^g^ofc#>!rCD|B^r- 

=E'J2 7 # Srffl v >T 7 ■< )l*WM®M$: 40 
tfe>. _hffl!l©ya-fey-9-xl/^>M¥2 ltCfcS^Q^e 
SI*, €-<D**Tffi!l©^'D-fey*xl/^>h|¥2 2tCife 

J63*l5. TM©^n-feyy-x^>h|^2 2lC«};SM 

3*smi*. 1^**2 sizmuzxtizn, imm 
■r^>mkm±iztix 1 ^>r ^©at^^^e,*^. 

[00 9 9] RJiK«ky. U-77Wi#iJ!|^at 
V * 2 0 I*, ztefcfrfiUC 1 v>f Sltlg%-S 
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mmmz-=>\ ^x&im vt~&t> izmzmm ur&s, 
<dx% zzxte*<Dmmiz^x<Dmm\,m%*z>. 

[0 10 0] #tfC, ±|B^D-feyb-Xl/^>hp2 1, 
2 2\Z£&7J)\/Z\mWM<Z>ft!&\Z~z>\ l sXm'<Z>a & 
33, I) '77 W ^###17*0 -fey9"2 OSrflJI' ^XUvV- 

[o l o l] 7o-fey-t>-xi/*>hgf2 l, 22W 

•ts^s^^n-t ^-y- 2 3 it, K^ztetioymmoiwm 
zruM*jV2ztmm*:mzLtifixis. ra 

Hijt7aizy-9-2 3i*, tu&bfc<fc-Mc, i&rniz 

mvxmt^j y-^omm i -9^m^ir^^) 

[0102] z.z.x. ±3mmmmtLx. mmm 
mMj3fat : biz2/'3mzmM$c£m\-tz>m£*: 

Ei5© (A) KjRf *?^9nRT*M#lft 

eiBK®mi^e>. mz-itms® (b> {c^i-i:e>ic, 

^:zit:-e&S„ 3.©«te)lcEI5a) (A) coBtt(^e>05 
© (B) BBg^^-tSfefelCli, mifl95CD (C) 
^U®*©^: (a) (D&^lzmSV (A) t|J0D4j^©® 
TODi~D4^6»*lia!Wy|fc4l^«J:^3Ei^Ji«S:, 
^M®5© (A) a>lf&#0#Wi&ColvTf5K #6 
IXfc«aH*Y*l»&H5«) (B) ®M«£jft*-S. 
[0 10 3] 3©®5©Bf^B^W>MT?li, 29-f> 

S*^, *¥#fafCKLTl±ffi;frl/'$;:*#2 5©^^>yy 
«|g&^V^T, H^»&2/3fC|S8l<. £tft# 
WKWUTI*. r2^>A*LTl^-f^ffi*-r 
Sj , ri^^>A*UT15-f SJSStC 
i|«yig1-Zl^T% m*5-f>»[»A*^>f>S5«Z>2/3 

[0104] in*. 2^7tt7^;i/^©ei%, ±ii©j; 

^ ^ fr9tm&&mmx%z> z t j& *; , 

5 ii : 5tjffi$m®£8&4il : 5-7 J fr* (Y = CiDi + C2 
D2+C3D3+C4D4) It, (Ci = C 5 C7, C2=C6C 
7. C3=C5C8, C4=C6Ca) i:J&5«fce>«:7Y 
i^»c 5 ~C8*^-rsi:^, (Hi=C 5 Di+C 
6D2, H2=C5D3+C6D4) &Z>7jl¥-7 << 
(Y=C7Hl+C 8 H 2 ) &S>mg.7 4 JMZimVZ 

[0105] z.zx\ ±izELfc«fce»JtaK¥. 811:7^^ 
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*S2o©:/n-fe<5r9-Xl/>l>Mff2 1, 2 2lCT3fi5i 

ammmm\x m 6 ic^-r <t e> &&&mc £ y nutate 
*j±ia^a v^^mm* i»«fc«*-tnji. #9*. 

IS, ^^;U^Oft^5:^-rs^T% *©7^;i/*tfc 
^c^<M^gl^^e*^«Ilii:J5:y. 04 ©fg 
fifcTfli, 06©^CT38£3nfc^D^A^?>^£ 
I3t&©^&t-£3i:fc<#i|g©ili 
f^tS^*^**^^*^^^.^^*. 10 
[0 10 6] 5fef, ffiM©7-f;b* 

£f8tf3-£fc&©0!l*li* v :^W8JUWfc«&M-«5 
fc«>(7>:7.f;i/*tt®3 0ic^5£, :7^;i/#i£ftiai&3 

3 t>ym-JStXmm.0>'7 -fM^oy5A3 4, 36 
7-f^/*fl8R (^-f^fflBtfeyh) 3 5, 3 7fc$£fc 
J3B^74**:?a?9A3 4ttfB?-4 l&tf 
E4©3&?-1 lS:/rbT|«iB=i>hn-9 2 6{C39ie> 
tU ±IB7K¥7-f ;i/4t^K3 5liSg^4 224tfig4©ag! 

1 2 fctf - LTf&f3$»* =E »J 2 7 Ki£ * fe, 

±12^67^ ^^P^ A3 6 \tim-A 32&.tfH4 © 20 
tifrl 3S^-LTlJflB3>hO-5 2 8^e,tu ±B 
>f ;i/*&$t3 7 |tfB?-4 4&tf® 4 ©SB?- 1 4 & 
^•LTtaiB^g!t^ ! EU2 9»C^P>tlS. 7-f ^flUffe 
vh3 5, 3 714. Ht3©l&7t7>f;i/*$ity-;i/& 

©tt*Nkfv?. H^R^b5:#e)«^li, -fUMyV 
aH/jOhffi^llflftS l#7 I -*A*l^;*#2 4&tf 

^-*flfc&i/i*x*2 5tcMt-S^a-fey9-xu^>h 

£>» _tSB*3fyyfiS?83 2{:k S&?4 5&:frLT04© 30 

as? 1 5tciie>tu A*w^^2 4^v^m*i/s;x 
*u 3:41^11:7^ ;i/^^p^ A3 6 fcjffl*ii*ti 

S= fefc, 04-Cti. ±T©^"nl2y9-x^^hp2 
1, 2 2»C-€-tl-ftl*¥, £A74JMt*mV*&XX\* 

iBcDnyaTfefjoT'b, B-©*iS!*ssi#f&e> 

[0 10 7] fcc ±fB^Pl2yb-xl/>l>hig^[lB& 40 
[0 108] %&zfUl>yV3Lls*>hmmM&3 1 

*¥*r«a«)iii^B^<z>fc«)©^y^'^3 2S: 

£fftfS„ * df v ^KWR 3 2 & tK¥7 :7n $T9 
A34tCfc^T, 7^;i/*ttt$3 0£Tt8£3*V5g^S 
J6fftctt5& TKTONSfc&^&'tS i: «fc e> IcfWB 
•TSo "t fcfrt>Affi;fr©Hfligfc©Jfc&N i : N o (N 
i, Notesv>k:f}D «WR=No/ 

[0109] R>i (fifcfc) <mfa1&mt*. 50 
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[0 110] £KR>1©»£, A*I/y^*2 4»C« 
Jfe-ra^y^BWIfcLTt*. i*B©A 

JlViSXfilZMU (i mod Ni)<NoT*&tl 

J:3fc***?W*t:K)&t<&. fe£U (i mod 
N i ) ti> i £N i Tffflofcjfe»J «*.fc£ 3 

/ 2m<Dmxzn$ t a* * 2 4 tc*f u 

fc©J:3***y:/IIWte 2*^6*1* (fe£U Ott 

[0 111] OOXOOXOOX • • • • 
H$tA#3§tf- 10 fflMf 
abcdef ghi • • • • 

fc^-r- # #Aij£*x£#£\ A± l/yx * 2 4 icfci: 
abOcdOef OghOi • • • 

t^&sizimztu "r- * amw 3/2 mzmz. 

fc^T-yn-fe'y-9-xl/^>hp2 llCjg$*i5o I0A 
#1/5?** 2 4 Jd8ttS.HS5 ! -*©1*njW#ASftfc 
ffiWctt, ^a*c5j27^;i/^^a^A3 4tcj:oTS 

[0 112] 7*tC, R<1 Cfth) ©^^rUi^-rs., 
[0 113] Sp£R<l©t§£, ffiAl/*?** 2 5 (CIS 

tftf7l/i?X*lC>tfbT, (i mod No) <Nif 

v^^dft^^y^BWMfcBaft-r*. fcgU (i m 
od No)lii&No T*f0o fcj^ y ft*-*", ftfctlf, 
2/3 ISCDHkhftff ^ t^Ji. ffi* l/S?^ ^ 2 5 IZM 
U *©J:^ft^*y^|IW|3 2*<i3ie>ns (fc£LO 

[0 114] ooxooxoox . . . . 

abcdef ghi • • • • 
a b d e g h • • • 

fc^V^^^WtfffiASft. 5 s -*©MSS[»2/3lc 
[0 1 1 5] mz, ±fflBB6©7-f A/*«»Ha»3 3© 

*iW5»^©iJWs&fTe). 

[0 116] 7* /l/#«HHiaB3 31*, 4iiaRRII®&«b 
OfltKtfey hS:#«)S„ Z\<DGmtv bit. *¥7>f^ 
^«»3 5, SE7^;i/^^K3 6i:bT?iJfflStvSzi 

[0 117] ^Pa-lfy^BSKCu b(x)ti, r^S 
(5) ICT^tlStKDT-ifcS. «;J3, ^ (5) tMMB 
3£ (4) i:RJC^T-&S. fe£U (5) 

yy >^**>^y ^^aaugT-iBSfbstvT^s*© 
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* * [0 1 1 8] 
Cub(x)= | x | 3—2 | x 12+1 (|x|^ltf)B#) 
Cub(x)=- | x |3+5 | x | 2— 8 | x | +4 (1<| x | g20H) 
Cub(x) = 0 (2< | x | <DW) 

... (5) 

^(D^, ■7JJV$(D2v3m\2.4£te<'). 5$ (6) IC JKH^Do-DalcMfS-rS^-Y ;i/#»fe<v hC<)~C3© 

HDo~D3(D4-D<Dffimm£-t&) t.. 3tl?>4-30l« [0 119] 

Y = Co*Do+Ci*Di+C2*D2+C3*D3 • • • (6) 

±U7JJl*m&vh\Z> fcaZoKLXmiZ. 10*D 2 £l/2fcW*lT^£. «ianBRY26W*C-oV\T 

[0 12 0] 38fett¥tf3-: 2®^, MHX htf&glC&S. «*.«. ttltmYo£ftjS?*ffiR 

D h^MII Y ©&@BB& (&*BB8&) «S7©«fce>(C t»;h»«C(0.O), • C(0,3)fcU fflNB 

fcS. *Yitc*f)J?i-6fl88ttyhS:C(i,0), • • - , C(l, 

[0 12 1] £«DH7Ka3VVt, WasmkYot-lKS* 

C(0,0)=Cub (Yo^e>MfeD-l<^g)=Cub(-l)=0 
C(0,l)=Cub (Yofr&J&DoOtiEB) =Cub(O)=0 
C(0,2)=Cub <Vofr&j££Di<ZHttB) =Cub(l) =0 
C(0,3)=Cub (Yo^e>MfeD2®&») =Cub(2)=0 
C(l,0)=Cub (Yi^e>BfcDo(Dfilfi) =Cub(-3/2) =-0.125 
C(l,l)=Cub (Yi*>P,MfcDi©^a) =Cub(-l/2) =0.625 
C(1.2)=Cub (Yi*>e>MfeD2^«) =Cub(l/2) =0.625 
C(l,3)=Cub (Yifr*>JifcD3tf>ftS) =Cub(3/2) =-0. 125 

[0 1 2 2] StfSB*¥^^;i/f ^a^5A3 4, Sg[7 [0 12 3] 

YM^n^7A3 6W, ^7^;i/^|SfHllS!&3 3lC^ 

Yo=C(0,0) XD-1+ C(0,1) XDo+C(0,2) XDi+C(0,3) XD2 
Yi=C(l,0)XDo+C(l,l)XDi+C(l,2)XD2+C(l,3)XD3 
Y2=C(0,0) XDl+C(0,l) XD2+C(0,2) XI>3+C(0,3) XD4 
Y3=C(1,0) XD2+C(1,1) XD3+C(1,2) XD4+C(1,3) XD5 

«u ffimmD£mmmY<Dffimm&3W8x*3bz><D [0125] z.©4 : 3®^, jmtD&ttiimsitY 
x. 3im(Dm&.-tey hc(o.o), • • •, c(o,3), c ammsm mmm & m%<D&*>\z.t A z>. 

(1,0), • • C(l,3), C(2,0), • • C(2,3)# [0 12 6] lit, 3^4 : 3<DM{C*3^T*j$jR-fe 

#«)6>tlS. yhfc, ttfj2EH^CC(0,0), • • •, C(0,3)~C(2, 

[0124] z.<z>m<m&%s Amjinmmmo&zK o), • • cMt-tzt. 

i :No (Ni, NottSWCSSt) fc-tSi;^ Noi« 

C(0,0)=Cub(Yo^6)BfcD-l©ffig) =Cub(-l)=0 
C(0,l)=Cub(Yo^6>MfeDo©fi[M) =Cub(0) =0 
C(0,2)=Cub(Yo^6>BfcDl®fi® =Cub(l) =0 
C(0,3)=Cub(Y 0 ^e>BfcD2®<ftg) =Cub(2) =0 
C(l,0)=Cub(Yi^P>MfcDo«)ffiM) =Cub(-4/3) =-0.148 
C(l,l) =Cub(Yi^e>BfcDlCDfig) =Cub(-l/3) =0.815 
C(l,2)=Cub(Yi^e>BfcD2^fi) =Cub(2/3) =0.407 
C(l,3)=Cub(Yi^&BfeD30>fiffi) =Cub(5/3) =-0.074 
C(2,0) =Cub(Y 2 ^6>MfcDl©tte) =Cub(-5/3) =-0.074 
C(2,l)=Cub(Y 2 ^e>MfeD2®ffifi) =Cub(-2/3) =0.407 
C(2,2)=Cub(Y2^e>^fcD3©fiiB) =Cub(l/3) =0.815 



(15) 
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C(2,3) =Cub(Y 2 ^e>MfeD 4 (Dfi:li) 

[0127] mm*>( ^ >ymsmm3 sim&x&yD 
mm®. &4>W) wmmfcto<j>94 ^yvmkz 9$: 

;i/*^D^A3 6tCfcVVC, 7^;i/*{bBS3 0<D^g| 

tC^fflfS. Att};fr©7^>ffctf>Ji;5:Ni :No (N 
i, NottB^i) fc-rSfcg, ^$it^R=No/ 
N i C &^X&X£1ll&HzWtfttfiftHi->nz a 
[0 12 8] ftf, R>1 (ifc*) oWr&ZWffli-z* 
■tfcfc*>A:*J J: »J *>ffi;fr©:£#5-f 
•5. 

[0 129] ^-r^>^"^gttBIB&3 8}*, flJ;ttfi#B 
©AA^-fS/fcEWC (i modNiXNom 

*^>yfit$83 9&£f£U (i mod Ni)S 

^3 9%^-fS. 
[0 13 0] 09*1*. 3/2te©ifc*&*re>£:£, 
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